Simvastatin reduces CCL2 expression in monocyte-derived cells by induction of a repressive CCL2 chromatin state.
Statins exert anti-inflammatory characteristics, besides their lipid lowering properties, and may display beneficial effects for the treatment of inflammatory diseases. One possible explanation is that statins interfere in the deregulated gene transcription patterns associated with immune-mediated diseases, although the precise mechanism is not fully understood. Besides gene regulatory proteins, epigenetic mechanisms play an important role in the orchestration of gene expression. Disturbances in the tightly controlled epigenetic mechanisms influence the cellular portrait of expressed genes resulting in the protein dysfunctions found in many inflammatory diseases. In this study, we found that simvastatin reduces secretion and gene expression of CCL2 in monocyte-derived immature dendritic cells and in type 1 macrophages, which is accompanied by increased levels of the 3meK27H3 and 3meK9H3 repressive histone marks and decreased levels of the permissive histone marks AcH3 and 3meK4H3 in CCL2 promoter chromatin. The repressive chromatin status of the CCL2 promoter region affected recruitment of the NF-κB p65 subunit, which controls CCL2 transcription. The down-regulation of CCL2 in these immune cells may therefore impact their chemotactic activity and reduce their recruitment to sites of tissue injury.